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其次，采用 RT-PCR 方法从小鼠脾脏细胞中扩增出小鼠 IFN-γ 全长 cDNA
序列，以该产物为模板，进一步 PCR 得到编码小鼠 IFN-γ 成熟蛋白的 DNA 片




最后，利用重组表达 mIFN-γ 免疫 Lou/C 大鼠，制备得到 5株大鼠单抗，并
进行 HRP 标记；利用方正滴定法筛选出可用于 mIFN-γ 检测的最佳单抗配对
8H7/14C9-HRP，建立 mIFN-γ 双抗夹心 ELISA 定量检测方法；用该方法对
mIFN-γ 标准品进行检测，绘制标准曲线，结果显示其线性范围为 6400~200pg/ml 
(R
2
=0.986),检测灵敏度为 200pg/ml；与同类商品化试剂盒同时检测 mIFN-γ 重组
蛋白，结果显示二者灵敏度相当，检测结果无显著差异。 
总之，本研究初步建立了大鼠单克隆抗体制备平台，并利用该技术制备得大
鼠抗小鼠 IFN-γ 单克隆抗体，建立了夹心 ELISA 检测小鼠 IFN-γ 的方法，可应
用于小鼠细胞免疫效果的评价。 
 





























Rat×rat hybridoma technique is another method for preparing monoclonal 
antibodies. It possesses several advantages over the mouse hybrids, for example, the 
yield of serum and ascitic fluid is higher, rats may respond better than mice to 
antigenic stimulation, and rats are required for the production of monoclonal 
xenogenic anti-mouse antibodies. So, it has great value and Application Prospect in 
biological research, as a supplement for mouse hybrids. 
When preparing mouse monoclonal antibosies, a normal way to evaluate 
immune effects of mouses is testing the antiserum by ELISA. It possess disadvantage 
that the result of ELISA can not reflect cellular immunity responses, and effects of the 
last booster to mouses, which have significant influences on the fusion rates and ever 
the affinity of the monoclonal antibodies. IFN-γ  is a kind of cytokine released 
mainly by T cells stimulated by antigen, and assays that accurately detect and quantify 
antigen specific T cell-mediated immune responses are essential for the understanding 
of immune situation. So, quality analysis of IFN-γ released by protein-reactive T 
cells can help us evaluating the immune effects of mouses more accurately and 
comprehensive. 
We introduced Lou/C rats from abroad, and explore the experimental conditions 
including rat immunization, cell fution, hybrids cloning, et al. Then we establish the 
method for preparing rat monoclonal antibodies from rat×rat hybridoma successfully. 
Base on this method, we prepared rat anti mouse IFN-γ  mAbs and establish a 
high-sensitivity mouse IFN-γ  quantifiable ELISA, which can be used for evaluating 
the cellular immune effects of mouses. 
First of all, rats were immunized by hypodermatic or intraperitoneal injection 
with many kinds of recombinant protein, the antiserum titer of rats was tested by 
ELISA and the best immune method was determined. The rat myeloma cell line 
YB2/0 was grown as tumours in Lou/C rat and make sure it could induce ascetic. 
















explore the experimental conditions and ensure the fusion rate. Hybrids are cloned 
with limited dilution assay and grown as tumours in Lou/C rats for preparation of 
mAb in vivo, then the method for purificating rat mAbs from ascetic was established. 
Secondly, the total RNA was isolated from spleen cells isolated from Balb/c 
mouse, and the mouse IFN-γ  gene cDNA was amplified by RT-PCR and cloned into 
pET-22b
+
 to obtain the expression plasmid, which then was transformed into 
competent E.coli BL21 cells and a 15kD recombinant protein as expected was 
expressed after IPTG induction. The antibody reactivity of the recombinant mIFN-γ 
was evaluated by ELISA using BD IFN gamma ELISA TEST KIT. 
Purified recombinant mIFN-γ  was used as antigen and based on rat lymphocyte 
hybridoma technique, 5 rat mAbs were purified from ascetic fluid of Lou/C rats, the 
mAbs 8H7 and 14C9 were selected to develop the sandwich ELISA. The reliable 
correlation (R
2
=0.986) was obtained between testing value (OD450) and the 
concentration of mIFN-γ . The linearity fell in the range of 6400~200 pg/ml, and the 
sensitivity was 200 pg/ml. In testing of recombinant mIFN-γ , this assay performed 
well and correlated comparably with a commercial Biotin Rat Anti-Mouse IFN-γ 
ELISA kit. 
In conclusion, we established a method for preparing rat monoclonal antibodies 
from rat×rat hybridoma successfully,and prepared rat anti mouse IFN-γ mAbs base 
on the method. Then we established the sandwich ELISA, which is an accurate, 
reliable, quantifiable assay for detection of high-sensitive mIFN-γ ,and can be used to 
test the content of mIFN-γ  secreted by T lymph cells cultured with the antigen 
stimulation. It is a method for mouse cellular immunity evaluation. 
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缩写 英文全称 中文名称 
8-AG 8-Azaguanine 8-氮鸟嘌呤 
aa Amino acid 氨基酸 
AD Antigenic determinant 抗原决定簇 
bp Base pair 碱基对 
CB Carbonate buffer 碳酸盐缓冲液 
cDNA Complementary DNA 互补 DNA 
ConA Concanavalin 刀豆凝集素 
CTL Cytolytic T lymphocyte 细胞毒性 T 细胞 
DMSO Dimethylsulphoxide 二甲亚砜 
DNA Deoxyribonucleic acid 脱氧核糖核酸 
ELISA Enzyme-linked immunosorbant assay 酶联免疫吸附实验 
ELISPOT Enzyme-linked immunospot assay 酶联免疫斑点测定法 
FBS Fetal Bovine Serum 胎牛血清 
GAM Goat anti mouse 山羊抗小鼠 
HRP Horseradish peroxidase 辣根过氧化物酶 
Ig Immunoglobulin 免疫球蛋白 
IL Interleukin 白介素 
IPTG Isopropy-β-D-thiogalactoside 异丙基-β-D-硫代半乳糖苷 
KD Kilo Dalton 千道尔顿 
Mab Monoclonal antibody 单克隆抗体 
MHC Main histocompatibility complex 主要组织相容性复合物 
mIFN-γ  Mouse interferon gamma 小鼠干扰素-γ  
NP Nucleoprotein 核蛋白 
NPA Nucleoprotein of influenza A virus 甲型流感病毒核蛋白 
NPB Nucleoprotein of influenza B virus 乙型流感病毒核蛋白 
OD Optical density 光密度 
ORF Open reading frame 开放读码框 
P24 HIV-P24 antigen 艾滋病毒 P24 抗原 
PCR Polymerase chain reaction 聚合酶链式反应 
PEG Polyethylene glycol 聚乙二醇 
PH Hydrogen ion concentration 氢离子浓度指数 
RNA Ribonucleic acid 核糖核酸 
SAS Saturated ammonium sulfate 饱和硫酸铵 
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